clinical picture, and treatment is by local steroid injection preceded by ultrasound if the tenderness is initially not well localized.
Nipping of the alar synovial fringes may also give rise to a misdiagnosis of meniscus tear. This condition is very frequently associated with the weak quadriceps syndrome and may require surgery if it becomes recurrent. The clue to the diagnosis lies in the history, since effusion tends to be hemorrhagic and immediate and the victim cannot complete the game, whereas the meniscus tear tends to give rise to a serous or only slightly bloodstained effusion, which is late in onset, and (unless the joint actually locks) the victim can finish the game.
The other relatively uncommon but very troublesome diagnostic problem presented by sportsmen is 'stable instability'. Reference has already been made to the lack of inherent stability in the knee-joint. Support which maintains the functional stability of the knee-joint in the face of stresses is provided by the musculature, and the capsule and its reinforcing ligaments play only a limited role. Clinical cruciate or collateral instability may be of little functional significance. (The majority of top class footballers for example show some degree of clinical instabilityin many it is marked.) However, functionally the knee is sound if the integrity of the supporting musculature is unimpaired. Occasionally, particularly after hyperextension injuries, functional stability of the joint may be lost, despite no demonstrable clinical laxity. A similar condition has been described in the ankle joint by Freeman (1965) .
In such cases it is postulated that there is some form of traction injury to the proprioceptive feedback fibres, giving rise to neuropraxia without solution of anatomical continuity of the capsular structure. In these cases again the history is of great significance, and the combination of joint stressing, trauma and subsequent episodes of giving way in the absence of clinical instability indicates the diagnosis. Despite the temptation, rest and support are not indicated, and the condition responds to controlled progressive mobilization, and muscle build-up.
These are by no means the only diagnostic pitfalls in the sportsman's knee; for example, Devas (1969) has already drawn attention to the secondary ossification centre in the patella as a possible source of confusion in patellar fractures, and there are many others. But these examples have been chosen for presentation because they illustrate so clearly certain fundamental requirements in the approach to knee injuries in sportsmen if the pitfalls are to be avoided. These requirements are: (1) A sound understanding of the mechanics of the knee-joint and of the neuromuscular systems required to support it. (2) A clear history of the progress and features of the condition, with particular reference to any incident of trauma. (3) A logical assessment of the clinical findings in the light of the foregoing and an equally logical prescription of treatment. (4) A keen and sympathetic approach to the problem presented, married to an understanding of the significance both short and long term of the consequent disability.
It may be agreed that the relatively minor conditions-described above pale into insignificance in the face of the severe injuries and disabilities which unhappily form so great a part of modern orthopedic practice. Yet they have significance if it is remembered that upwards of fifty thousand knee injuries in sport give rise in any one year to periods of total disability. Furthermore, the importance of a serious approach to the management of such injuries is emphasized: the regularity with which mistreated sports injury figures in the history of younger patients with gross degenerative change in the knee-joint is all too frequent. This preliminary study was undertaken to test the hypothesis that repeated episodes of infarction might be important in the genesis of Perthes' disease in man. This hypothesis was suggested to us by our findings in earlier studies of the fate of the singly infarcted femoral head in the puppy (Freeman & England 1969 , Zahir et al. 1970 .
Material and Methods
In 9 dogs the femoral head was infarcted by the method described by Freeman & England (1969) . Four weeks following infarction, the hip was reoperated upon and ventrally dislocated. The vessels which could by now be seen on the surface of the femoral neck re-entering the capital femoral epiphysis were again thermally coagulated. Thus the capital femoral epiphysis was infarcted on an initial occasion and again after an interval of four weeks. Two dogs were sacrificed at 1, 2 and 4 weeks after the second infarction, and 1 dog was sacrificed after 3, 7 and 12 weeks. Three dogs received tetracycline for one week prior to the second episode of infarction and 4 dogs received a similar course of tetracycline for one week prior to sacrifice (Fig 1) . The animals were allowed to run free immediately after both episodes of infarction and appeared to be carrying full weight on the affected limb within a few days of operation.
Following sacrifice, the femoral heads were immersed in Weymouth's medium in order to permit the incorporation of 35S by chondrocytes prior to the preparation of autoradiographs (Zahir et al. 1970) . The femoral heads were then X-rayed, sectioned in the coronal plane and viewed in ultraviolet light. Histological specimens were prepared using hemotoxylin and eosin and toluidine blue. The present paper is concerned with the radiological and naked eye appearances of the sectioned femoral heads.
Results
The effect of infarcting the capital femoral epiphysis of the dog on two occasions, as described above, is to produce a series of radiological changes which, by 4 weeks after the second infarct, very closely resemble the appearances of the capital femoral epiphysis in Perthes' disease in man. The epiphysis appears flattened and fragmented, the epiphyseal plate irregular, the metaphysis broadened, and lytic lesions appear in the metaphysis. The ossific nucleus of the capital femoral epiphysis appears to 'creep' laterally.
These appearances are not to any important extent due to mechanical deformation of the femoral head, but are explicable in terms of the disturbance of growth produced by a first and then second episode of infarction.
We were unable to carry out clinical radiographs of the animals in this study in the period following the second episode of infarction. Thus we have no means of knowing the radiological appearances at 4 weeks after the second infarct of the femoral heads in those animals sacrificed at 7 and 12 weeks. Post mortem, however, the animal sacrificed at 12 weeks had an essentially normal femoral head, whilst that sacrificed at 7 weeks had a defect confined to the zenith. It seems reasonable to suppose that these two femoral heads went through a stage of significant deformation similar to that seen in the animals sacrificed 3 or 4 weeks after the second infarct. If this is so, substantial deformation is recoverable in the puppy.
Discussion
The number of animals studied in this preliminary experiment is small and we have not, in this paper, reported the histological findings. Nevertheless, two preliminary conclusions are suggested: (1) that whereas a single episode of infarction does not produce deformation of the femoral head similar to that seen in moderately severe Perthes' disease in man (Freeman & England 1969 , Zahir et al. 1970 , two episodes of infarction frequently do so; (2) that although material deformation is produced, such deformation appears to be recoverable.
Since the animals in this study and in our two previous studies (in which the femoral head was infarcted on one occasion only) have all been allowed to carry full weight on the operated limb, it would seem that load carriage in the postinfarction period is not the factor mainly responsible for deformation of the capital femoral epiphysis in the puppy after infarction. On the contrary, the important factor appears to be the vascular future of the femoral head. If after infarction the blood supply to the femoral head is not again interrupted, deformation is minor and infrequent. If the blood supply is again interrupted, deformation is material, almost invariable. but probably recoverable.
It may tentatively be argued that, if it is the case that the prognosis for deformation of the femoral head in Perthes' disease depends upon the frequency with which the femoral head is infarcted, the current clinical attitude to the disease should change. Concern should be directed not so much towards protecting the femoral head from the mechanical forces acting on it (since such forces perhaps contribute little, ifat all, to its deformation) but rather towards an understanding of the nature of the underlying vascular pathology and especially towards the detection and prevention of repeated episodes of infarction.
